Autocrine action of BMP2 regulates expression of GDNF-mRNA in sciatic Schwann cells.
Schwann cell is a cell type that forms myelin sheath and provides trophic supports for neuronal cells by producing neurotrophic factors in both normal and traumatic situations. It was recently reported that after lesion of sciatic nerve, mRNA for glial cell line-derived neurotrophic factor (GDNF) is induced in nonneuronal cells in the nerve. However, the mechanism regulating GDNF-mRNA has remained largely unknown. In the present study, we searched for factors regulating the GDNF-mRNA expression in Schwann cells. First, we found that after transfer into explant culture as an in vitro lesion model, sciatic nerve segments began to express mRNA for bone morphogenetic protein-2 (BMP2) concomitantly with the induction of GDNF-mRNA. Treatment of the Schwann cells isolated from the sciatic nerve with combination of BMP2 and retinoic acid (RA) dramatically induced GDNF-mRNA, while BMP2 or RA alone had no effect. Furthermore, ionomycin, a calcium ionophore, which had even stronger activity on the induction of GDNF-mRNA also induced also BMP2-mRNA in cultured Schwann cells. Effects of inhibitors of intracellular signaling pathways such as protein kinase C inhibitor and MAPKK inhibitor suggested that the molecular mechanism of the induction of GDNF-mRNA is distinct from that of BMP2-mRNA. These results suggest that the Schwann cell-produced BMP2 plays an important role in the induction of GDNF after nerve injury in an autocrine fashion.